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8 regiom where the prinoi of thess pigments are situated,
: in

Gray-purpls bacteria were grown df a wodium contsining malie acid fiJ and kep: .
in 2 luminocstat, The suspension of bacteria was filtered throvgh diatomeceons esrth,
e ;“:".gﬁe;-:%e were then extracted with MaOH, t.ramfeied into petroleum ether, and \
separsted chromatographicslly in ; ‘column charged with saccharcse. The golvents were |

saturatad wilh H > prior Lo tie L/ Blution and weshing out of rarctinoids was carriad

iR b psrte netrole g etie - N parl ethyl ethep,

BCE wmp remcwved from the bivne zome wdth et cilar., The experimaute wers

ieally carviad out with fra-n'y isolsted BCh. BF was oaired 1r the 8olid atats
Aftar the etrep soln of E'n tud been trmated with 108 HC! 5], wwrowpon-tim acid wae
warkac st oand the sathap so)ptdom evaporatsd after drying.
The axperimantal wethad usad e {hoe sama 45 10 o wark with chlorophyll, The
photoreartion wan tarrded wut in spacial vacoun tubes which could ba kept in the celi~
=holder 9¢ & Beckman spectrophotometer. Five ml of thm of-din pigment solution (witt
4R extinction coeffictem ke ©.5-0.8 8% the infraved maxtmum of abeorytion) somtatrs: |« |
the cridising or reducing agus® under investigatiom were expond % & vecuum produce s i |
b7 8 oil pump. The solutien was shelem agitated during the evacuation. In experims;
vith oxygem evacuation was not carried out., The sbsorptica specteum wae meagured -
- t.hgn 11lunination in e thomoohu.e device at 10° ws carried out by focusing the
, Ught of a 500 vt moticm ploture buld through a condenser ard paseing this 1ight
cmummasmwummmthmphuumumm, the
tbsorption spectrum wag measured) occesienally 1t vas imposeibls to acoomplish this
bcoumetuunm.dmmm«-.mmmofunurmwfwm [
photooridatien, the toummmmmwumumm e
thommmmm escertis acid, hydregsn sulfids, ote. MMMM Y {
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shown 4p flgwres 1 emd 2, In tho resulis 'ciw, the qramity of resetivg pigment

was caloulated oa the bacis oa the chango is the valws of tha cosfficlemt of :

oxtinctisn et the infrared wasiwmm. w
Resulte of Experimsmis on Photeoxidatisu.

BCh 18 very rapldly oxidised under the sctien of oxygem of tiw elr. Thds
takes plece moet rapidly im ethy) elecchsd and psw comewhel moge slowly is pyridies.
Upos amsm}w 1ight, ths aloohel solutiem ylelds a stromg reacties for poroxides
with mxwﬁuoqmm eolution [1/ The rewessd regensrstion of the pigment is
achiewd hy adding sscorbis axid or EIZS, Matie, citrie, ppruvia, and succinie acld a:x
wa'l" am ‘Rlosinamine /11yt thiourea) proved to be insffective. The intermsdiste
y.Aatyer pracdust {s falrly stsblay eftes the solutlap bas atood for IC howes, oo e
rege-erata the majey-parh-od- maln quentity of pigmemd by adding ascorbio acid.

5 wee cridante (pequinome . s~iium m{.rimg sodivm nit-ete, hemetin) presed were found
Lo b Lpefiective. Howewar, BOn s o31dized aweg in the dark by o-quinove ( in a
Yol wenm moL tiomi urder [orwmation of a product similar to chlorophyll which har a
absorpion maximu at 680 ap . BP 1e more stable towarde photoooxidation,
Hewavar | 8 reverwe course cf the reaction ls sbesrved even here after ascorble
arid hed ree alded
Rwaults of Evpariments on Photorsductics. .
Ry o+t reduced under the actior of ascerbis acid MW';M7 sodinm 3u1f14e
Tve mxTec omnte 15 tRie case were conducted 1t s pyridine ‘sg'w\'.lm ~ontalnleg
10E ¢f water in ordsr to Lmprove the solubility of m?ﬁ)o Just aa im the cese of
chlorophyll, the reaciion procesds furtbest in pyridime, while im ethyl slcchol the-w
s no apparent rea~tisn. The reaction is z;gipwmwmihim ip the dark 4bo-o-me-
(within 8 few ssconds) in the cbeense of alr, #o that determinatien of the spectirus .f
the intermsdiate product 1s difficult umdsr the circumstances. P is reduced more
rapidly and to a greater oxtest them BCh, ard the reverss reactiem in this case is
slowsr ther with BCh. The intermediate product of the reducticn, which ie greem,
oxhibite mvmxim 2% 640 = y Melie, succinie, cimrlc:?gmm acid as wall as
thioa%nﬂm and sodinm thiesulphate were tested as reducing agents and found
inactive .,
The data obtained perwit the fellswing conclmaiocme:
1) nmummﬁhammwmmmmmmmm;mmm

copoand which does not shew the characteristie of porphyriss; moos 1imly
N“Ilh @ 3%maugy Aue %.'-m ﬁ a

e o

16 on imternciien of oxyyen vith » lastisg Wandiasi-essiind sebs of the PLpwBty -
in aceerdsnce with A. N. Terenin's theery [3/, & prevepe whieh io scacwpantsd by
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molecels of Lhe plgmssd,

in o
2) Pmmaxmafammnwthmummﬁmmw&mﬁs@x
shoeretion. The coaree of the reactiem of these pigments imdieatse that the reducticn

does not ceusded procsed ab lndividual double bomds (all of them ere hydrogensted in

3% but lwwlwwwnim ef the ring wdar fermation of en active imtermediate produst
ch 18 &

@ stable free radical of the sel-quinems type.

3) BCh is wore eusily oxidised mdj.’:@&nmdé with greater Qifficulty than BPj
the sgme relationship was cbserved by V. B, Yavstigneyev and V. A Cavrilova [9] at
o1 laboratory in the case of ordimavy [rmmb&c%fl&g chlorephyll snd pheophytizf.
L) L% is reversibly photoodddised with muchk grester facility thak ~hloronhyli,
oot bp-sodssed-whthe 1te redaction is somrwhgt mers difficuls., The reversible reduction
of both phecphytime is rapid and complste.
5) The weversible res-tioms of Brh and phecphytin which we discoversd and
trvastigated in this {nstance ses explain the chemistsy of reactiors p}wtomm;.;i;;wm
by these compourds  when ths photoowidation of %k organi: substances with oxypen of
the air is sensitized, the f3)lowing possibilities are present (Jost &8 in the
cass of ~hioropryll), depending on the nature of the medlwm: prlmry Tormatior of
the peroxide of the pigmeat or 1ts photoreduction by the compourd being cxidlifed,
Subsequerd res~tions of the peroxide of the pigment with the oridatior subalratle ¢
ranc*ion of >xfzes W' th the photoredused form of the pigremts may then be axpers ted

o tame nlass,

&) The resuits obtsiped confirm the comclusiem that the pigwents Ln queation
participate im the chemical process of bacterial photesynthesis. The photoreduced
form of the plgment, which is Sopmad 1n ths reactiom with hydrogen sulfide, trensferw
148 bydrogea (protom amd elochsen) % the intermediate onsyme system directing e

reactdons of carbom diexide reduciiss that take placs im the davk,

oan
In sccordanes with this ord mep easume that Athierhodaceas may utilize 1o o

photosynthesis mige the mere active compounds whick are formed inm €BJ derk phase )
tyanefornntions of A the initial hydrogen donaE®, 1. e. substances 2hat are incapabls

of & direct photersaction with the plgmead,
Thavke sve due te Acsdowician A, W. Terenia for valuzble adviee in cvrmection
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l_uvu-aihh Gmdatden- Phstoovidatiem oFf ROn snd BP With Oxygen of the Alr.
Confftican of o Exporiments  Dluminetisn wae carri~" wuh 1m alr 'rroagh €8 lighe Miter Bi-f = ia the suse
&f BCR selntiens fe@ 30 ses, im the ~ase of BP selautioss “or 3§ min Regemerstick vae Yroughd abaeh oy tetwednad
effing m veducing agent immdistely aftar exposws o WAgE- 4f Lo solotiem tr 1ight,
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hlorophyll
ure ible photooxidation with oxygen of the air of bacterial chloroply:
Figure 1. Roversiile PO felloved by with the aid .
(BCh) dissolved in alcohol with-subsoguent regeneration by-mesns of ascor
ti aftsr oXpo to light for
1 . BCh sclution before exposure to lights 2 = the samwe aixsy exposur

- to
1 ming 3 the same aften introduction of ascorble acid 26 minutes after exposure
]

1ight and then allowing to stamd in darkness for 1 houry
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qure 2 Reversible Pm%mdamwof%cwm Pheophytin (BP) dissolved )7 4
in pyridine.

1 -
BP solution before exposure to light; 2 a intermediate product
of the reaction after 30 sec exposure to ight; 3 = fimal

product (after introe
duction of oxygen and standing in the dark).
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